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Why does this matter?
What’s new here?

IS It correct?
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Fig. 3 Snapshots of cloud-top infrared brightness temperature (BT) from SEVIRI/Meteosat-9 on
12 June 2011 at 21:00 (A), 22:00 (B), and 23:00 (C) and 13 June at 00:00 UTC (D) around the

Nabro volcano.
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Meteosat thermal IR brightness temperature minimum and
altitude inferred using nearest radiosonde profiles.
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Figure 1, Fromm et al., 2014




Fig. 4 The time series of Northern Hemisphere stratospheric aerosol optical depth during
days after the volcanic eruptions that caused the four largest stratospheric perturbations as
measured by OSIRIS since its launch in 2001.
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OSIRIS locations inside this Asian Monsoon box.
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] i One Day of OSIRIS Coverage: 13 June 2011
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On 13 June, all the aerosol profiles look like pre-Nabro:
I.e. background conditions.
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On 17 July, ~5 weeks later. Here is a classic example of an

aerosol layer.




SAGE Il Profile Zmin Time Series...full mission

Mt. Pinatubo eruption
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OSIRIS Profile Zmin in terms of Potential Temperature
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OSIRIS Zmin |n terms of Potentlal Temperature
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Remedy for the High Zmin:

Proxy AOD supplement
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Figure B. The time evolution of 80, derived from TASI (red
line) and the model (purple line) averaged over the Morthern
Hemisphere measured in DU. The modeled sulphate AQOD 15
also shown at 730 nm (green line). The OSIRIS AQD 15
shown by the vellow line. The approximate time period for
the Sarvchev eruption is shown by the solid black triangle.
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What are the implications for the GISS (Sato) AOD record?
- dominated by OSIRIS since ~2002
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Figure 2. Ridley et al., (GRL, 2014)



Conclusions:

* Point-source, episodic UTLS pathways are notoriously difficult to characterize
- fall “between the cracks” w.r.t. space-based remote sensing
- problem: imputing a geophysical process to an under-sampling issue

* Nabro’s June 2011 eruption involved “Classic” direct stratospheric injection.
* injection altitudes between 16-19 km.
* Smithsonian has updated/corrected Nabro injection height.

* Nabro stratospheric aerosols were in abundance without delay.

* No evidence for Asian Monsoon role in the stratospheric aerosol injection.

* OSIRIS stratospheric aerosol data are biased.
* systematic under-sampling of the full stratospheric column

* additional biasing in presence of plumes with extinction > 0.0025/km

* A High-Zmin AOD proxy strategically brings OSIRIS into greater agreement
with other data.

* Papers on Kasatochi, Sarychev Peak invoking OSIRIS can be re-assessed.

* NASA GISS AOD record has substantial contribution since 2002 from OSIRIS. =
* Caution called for. q |

mike.fromm@nrl.navy.mil



Source: The Huffington Post What,s new here?

Reining In Global Warming With
Volcanic Eruptions?

Adam Bourassa: "We used to think that a volcano had to have enough energy that it
would put its aerosol and gas directly into the stratosphere in order for it to have a
climate effect, but what we see now is that it can be a low altitude as long as it's say next
to the Asian summer monsoon and then we can get a climate effect.”

"This is the first time that we've ever observed volcanic aerosol reaching the
stratosphere via some other pathway."

says small volcanic eruptions could cool the

The “other pathway?” cHimale
Monsoon thunderstorm convection

The team says aerosols — minute droplets
of sulphuric acid — from relatively small

volcanic bursts can be shot into the high
atmosphere by weather systems such as
IMONSOONS.

Adam Bourassa, who is with the university's Institute of Space and Atmospheric
Studies, said that until now it was thought that a massive eruption was needed to
inject aerosols past the troposphere, the turbulent atmospheric layer closest to the




Four papers on two eruptions, showing discrepancies
between OSIRIS aerosol and other observations or
model output.

1. Kasatochi (Alaska), August 2008
2. Sarychev Peak (Kurile Islands), June 2009

The discrepancies are:
1. Low bias in OSIRIS stratospheric AOD (factors of 2-10)
2. Delayed onset of AOD increase

What follows: excerpts from one these papers.



Kasatochi: Kravitz et al. (2010)

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 115, DOOLOS, doi:10.1029/2009JD401 3525, 2010

Negligible climatic effects from the 2008 Okmok
and Kasatochi volcanic eruptions

Ben Kravitz,' Alan Robock,' and Adam Bourassa”

[16] The raw optical depths measured by OSIRIS are
roughly an order of magnitude smaller than those predicted

by the model.




Sarychev Peak: Haywood et al. (2010)

Observations of the eruption of the Sarychev volcano
and simulations using the HadGEM2 climate model

James M. Haywmdf‘lj Andy errm:ag1 Lieven Clarisse,” Adam Bourassa,” John Earncsf
Paul Telford,” Nicolas Bellouin,” Olivier Boucher,” Paul f\gncwf Cathy Clerbaux,’
Pierre Coheur,” Doug Degenstein,” and Peter Braesicke’

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 115, D21212, doa:10.102%20100D014447, 2010



Sarychev Peak: Haywood et al. (2010)
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Figure 8. The time evolution of 50, derved from IASI (red
ling) and the model (purple line) averaged over the Northern

Hemisphere measured in DU. The modeled sulphate AOD is

also shown at 750 nm (green line). The OSIRIS AOD is

shown by the yvellow line. The approximate time period for
the Sarychev eruption is shown by the solid black triangle.



Sarychev Peak: Haywood et al. (2010)

OSIRIS I1s considered the benchmark.

From Conclusions:

[62] While HadGEM2 may provide reasonable simulations
of the transport and oxidation of SO, to sulfate aerosol, there

are still some particular aspects that require refining, in par-
ticular the lack of representation of nucleation means that the

transformation of SO, to optically active accumulation mode
sulfate appears too quick when compared to observations.

The observational data from OSIRIS has proved an extremely
useful constraint for the model. A strong concern is that since

the loss of SAGE III we are extremely reliant on OSIRIS
which was launched on the ODIN satellite in 2001 with a
lifetime requirement of just 2 years. That high-quality data
are still available 15 extremely fortuitous.



SarychevPeak:Kravitz et al. (2011)

Simulation and observations of stratospheric acrosols
from the 2009 Saryvchev voleanic eruption

Ben Kravite,'” Alan Robock,' Adam Bourmssa,” Teary Deshler, Decheng W, ™*
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Sarychev Peak: Kravitz et al. (2011)

from Conclusions:

[62] We reiterate that OSIRIS 1s an accurate, indispens-
able means of obtaining stratospheric aerosol optical depth.
Not only 1s 1t relativel y consistent with hidar retrnievals and n
situ observations, but its global coverage provides data
where the other observation methods discussed previously
cannot. OSIRIS 1s an essential part of a volcanic aerosol
observation system that needs a great deal of improvement.

OSIRIS was assumed to be the benchmark (e.qg.):

Since the model results show
higher optical depths than the OSIRIS retrievals, we suspect
the model overestimated the atmospheric loading. For the

purposes of calculating discrepancy, we will assume we
overestimated the atmospheric loading in our model calcu-

lations,



Sarychev Peak: O’Neill et al. (2012)

JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 117, DO4203, doi:10.1029201 1JD016538, 2012

Properties of Sarychev sulphate aerosols over the Arctic

N. T. O'Neill,' C. Perro,> A. Saha,' G. Lesins,” T. J. Duck,” E. W. Eloranta,”
G. J. Nott,> A. Hoffman.* M. L. Karumudi,! C. Ritter,* A. Bourassa,’
I. Abboud,® S. A. Carn,” and V. Savastiouk®



Sarychev Peak: O’Neill et al. (2012)

from Conclusions

[s6] The AHSRL wvalues are about a factor of two higher
than OSIRIS estimates: we have argued that OSIRIS FOV

averaging effects produce low frequency representations of
high frequency extinction profiles but that this alone should

not produce a reduction in the average amplitude of extine-
tion coefficients and derived SODs. We also showed that the

apparent OSIRIS underestimates of ASOD are not related to
the choice of sulphate model (the choice of big or small r 4 ¢)

since OSIRIS ASODs at 750 nm remain significantly less
than sunphotometer derived ASODs at 750 nm.



